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DIVERSITY SYSTEM WITH 
IDENTIFICATION AND EVALUATION OF 

ANTENNA PROPERTIES 

BACKGROUND OF THE INVENTION 

1. Priority Claim 
This application claims the bene?t of European Patent 

Application No. 0401 4262.2, ?led Jun. 17, 2004. The disclo 
sure of the above application is incorporated in its entirely 
herein by reference. 

2. Technical Field 
This application is directed to a diversity system With iden 

ti?cation and evaluation of antenna properties. In particular, 
this application is directed to a mobile broadcast reception 
system to be used for the reception of broadcast signals in a 
vehicle. 

3. Related Art 
Modem vehicles are being equipped With more broadcast 

reception equipment than merely FM radio. Thus, it is becom 
ing increasingly important to ensure quality reception as Well 
as ?exibility of use of equipment mounted in or attached to a 
vehicle. For example, such equipment may include terrestrial 
broadcast televisions, including analog, digital, DAB receiv 
ers and the like. Because the frequency band and signals for 
various receivers may be different, different reception anten 
nas may be required. 

To achieve quality reception similar to reception achieved 
in a stationary home or Work environment, diversity reception 
antennas may be employed in mobile broadcast reception 
systems. Diversity reception generally implies spatial diver 
sity. Another method that may be used is cross-polarization 
diversity, Which may address problems associated With 
restricted space in vehicles. 

HoWever, a disadvantage With current diversity as 
employed in mobile reception systems is time varying multi 
path fading, With different multi-path intensity pro?les. 
Multi-path fading may arise in Wireless broadcast as a result 
of re?ections from stationary and non-stationary objects and 
is manifested as a random amplitude and phase modulation. 
At a receiver, multiple copies of a signal are summed together 
in either a constructive or destructive manner. The destructive 
addition of the signals may create fading dips in the signal 
poWer. The exact phase relationship, and therefore the degree 
of cancellation, may vary from position to position, making it 
possible for an antenna at location “A” to experience severe 
destructive cancellation and an antenna at location “B” to 
experience constructive addition. The distances involved 
depend upon frequencies used for transmission and may be 
small. 

Diversity techniques aim to improve reception perfor 
mance by alloWing more than one antenna to be used With a 
common receiver. These antennas may be spatially separated 
by an appropriate distance or have different polarizations. 
Thus, selecting the best antenna on a dynamic basis provides 
some operational advantage such as automatically and 
dynamically recovering the highest possible signal quality. 
For example, multi-path fading is especially an issue in 
orthogonal frequency division multiplexing (OFDM) as gen 
erally utilized in digital video broadcast (DVB). OFDM is a 
method of digital modulation in Which a signal is split into 
narroWband channels at different frequencies. In some 
respects, OFDM is similar to conventional frequency-divi 
sion multiplexing (FDM). The difference, hoWever, lies in 
hoW the signals are modulated and demodulated. Priority is 
given to minimizing the interference, or crosstalk, among the 
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2 
symbols making up the data stream. In other Words, less 
importance is placed on perfecting individual channels. 

Thus, a typical multi-path fading environment may include 
a signal transmitted from a transmitter received by a receiver 
mounted in, for example, a vehicle. In this situation, the signal 
transmitted may be received directly by the receiver, as Well 
as after having been re?ected off various objects in the sur 
rounding environment such as buildings and/or trees. These 
different signals received are not correlated. HoWever, for 
many scattering environments, spatial diversity is an effective 
Way to improve the performance of Wireless radio systems. 
The signals (at least tWo) should be received by the diversity 
antennas and then sWitched betWeen or combined in the 
receiver. 
A standard diversity technique is maximum ratio combin 

ing in a receiver, Which means that the signal is doWn-con 
verted into the base band, demodulated and then combined to 
optimize the signal to noise ratio. Alternatively, in sWitched 
diversity, one or the other of at least tWo antennas is selected 
and one of the antennas remains selected until the received 
signal strength falls beloW some limit of acceptability. At this 
point, the other antenna is sWitched and this process is 
repeated. 

For example, one system may include a space diversity 
television broadcast receiver in a vehicle that can detect 
Whether an antenna is connected or not, and subsequently 
choose the best signal of the connected antennas. In such a 
system, the video signal only includes the signals from the 
actually connected antennas, Which means that harsh noise 
may be effectively suppressed. The harsh noise Would result 
from the inclusion of a lacking portion of the video or audio 
signal resulting from the antenna connector signal during a 
speci?c period When one of the antennas is not connected. In 
practice, an antenna connection detection portion is included 
in betWeen the respective antenna and tuner, and an unoccu 
pied antenna connector detecting portion outputs a signal to a 
signal selecting controller Which also feeds back into the 
tuner. In this Way it is ascertained that only the signals from 
connected antennas are compared and can be selected. 

Systems such as described above have been limited to a 
particular frequency band and determining Whether an 
antenna is connected or not. HoWever, frequency diversity 
needs to be employed because sometimes the same program 
is broadcast in tWo different frequency bands. Because any 
tWo different frequencies may experience different multi 
path fading, it Would be useful to receive these tWo different 
frequencies. Therefore, a need exists for a diversity system 
With identi?cation and evaluation of antenna properties and 
more particularly to a mobile broadcast reception system to 
be used for the reception of broadcast signals in a vehicle 
Which, among other things, is not limited to a particular 
frequency band and determining Whether an antenna is con 
nected or not. 

SUMMARY 

This invention provides a diversity system With identi?ca 
tion and evaluation of antenna properties. The application 
also provides a method for selecting an external receiving 
broadcast diversity antenna. The invention makes a selection 
of one of the diversity antennas as e?icient as possible and is 
able to adapt the solution found to a variety of practical 
situations that may arise regarding diversity reception in a 
vehicle. This may be accomplished by the antenna character 
istics being detected and antenna selection made based on the 
antenna characteristics. This results in the best reception sig 
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nal always being automatically selected by the mobile broad 
cast receiver Without human intervention or prolonged Wait 
ing time. 

The application also provides the further advantage that the 
mobile broadcast receiver may be employed With different 5 
kinds of diversity. For example, spatial diversity, cross-polar 
diversity and/or frequency diversity. In other Words, the 
mobile broadcast receiver is not restricted by the antenna 
and/or antenna diversity design. The mobile broadcast 
receiver can also determine the diversity antenna circuit iden 
ti?cations, Which has the advantage that the mobile broadcast 
receiver may immediately adapt to the correct antenna, fre 
quency and modulation. 

The mobile broadcast receiver may also include detectors, 
With each detector determining the operational characteristics 
of the antenna connected to it. This is advantageous because 
the detectors are less complex. The mobile broadcast receiver 
may also have only one detector, connected to a plurality of 
external diversity antennas through a multiplexer. 

Tuning means also may be provided that may receive a 
digital signal, such as DAB, DVB-H and DVB-T and the like. 
Analog signals may be received as Well. There may be a 
plurality of tuners that make up the tuning means, Whereby 
each tuner may be assigned to a speci?c frequency band. 
Moreover, the mobile broadcast receiver has the advantage 
that the tuning means may be a Software De?ned Radio. This 
makes the mobile broadcast system more ?exible regarding 
the reception of signals from different frequency bands and 
standards. 
The mobile broadcast receiver additionally may have one 

or more of an antenna impedance detection unit, an antenna 
directionality determination unit and an antenna frequency 
bandWidth determining unit. These operational characteris 
tics help establish Which antenna should be selected for 
reception of a broadcast signal. 

Other systems, methods, features and advantages of the 
invention Will be, or Will become, apparent to one With skill in 
the art upon examination of the folloWing ?gures and detailed 
description. It is intended that all such additional systems, 
methods, features and advantages be included Within this 
description, be Within the scope of the invention, and be 
protected by the folloWing claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood With reference to 
the folloWing draWings and description. The components in 
the ?gures are not necessarily to scale, emphasis instead 
being placed upon illustrating the principles of the invention. 
Moreover, in the ?gures, like referenced numerals designate 
corresponding parts throughout the different vieWs. 

FIG. 1 illustrates an example of a mobile broadcast receiver 
system. 

FIG. 2 illustrates an example of another mobile broadcast 
receiver system. 

FIG. 3 illustrates an example of another mobile broadcast 
receiver system. 

FIG. 4 illustrates an example of another mobile broadcast 
receiver system. 

FIG. 5 illustrates an example of another mobile broadcast 
receiver system. 

FIG. 6 illustrates an operational ?oW diagram for a method 
of selecting an external diversity antenna. 

FIG. 7 illustrates an example of another mobile broadcast 
receiver system. 
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4 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

FIG. 1 shoWs an example of a diversity system, Which may 
also be referred to as a mobile broadcast receiver system 
(MBRS), 100 With identi?cation and evaluation of antenna 
properties. A broadcast signal 102 may be received by at least 
one of the external diversity antennas 104, 106, and 108. 
While a particular arrangement and number of antennas 104, 
106 and 108 is shoWn, different arrangements and quantities 
ofantennas are possible. The antennas 104, 106 and 108 may 
be frequency selective antennas for a speci?c frequency. For 
example, the antennas may be FM, VHF, UHF, DAB, DVB, or 
broadband antennas, or any combination of those frequency 
bands or even covering the Whole frequency range for broad 
cast reception. Moreover, for example, antennas 104 and 106 
may cover the same frequency band and provide spatial diver 
sity for the MBRS 100. For this purpose, the antennas 104 and 
106 may be spaced at multiples of the Wavelength. 
The antennas 104, 106 and 108 may be cross-polarized 

antennas. This means that the resulting diversity is polariza 
tion diversity. Cross-polar diversity antennas make use of the 
fact that in multi-path environments the broadcast signal is 
re?ected off many different obstacles, some of Which Will 
change the polarity of the signal. The different re?ectors are 
generally made of different materials, for example, concrete 
buildings, organic matter on trees, and the metals on vehicles, 
and therefore their re?ective properties may differ. These 
different re?ective properties may induce a change of polar 
iZation in the re?ected signal. On reception With a single 
polariZed antenna this may mean that a signal With a lesser 
amplitude Would be received and the effect of noise or inter 
ference Would be generally much greater. With a cross-polar 
iZed antenna, the signals of the tWo polarizations may be 
utiliZed and the best signal selected or the tWo signals may be 
combined. Frequency diversity may also be employed. 

There are several different antennas commercially avail 
able for the vehicle market. In this application, the term 
vehicle includes an automobile, motorcycle, spaceship, air 
plane and/or train, or any other means of conventional or 
unconventional transportation. These antennas may include 
four-Way diversity vehicle antennas in a Whip style for roof 
installation, as Well as Windshield mounted cable antennas 
With tWo-Way diversity for the FM, VHF and UHF bands. 
Roof antennas may also include analog periodic antennas 
over a metallic re?ector. In light of the foregoing, antennas 
104, 106 and 108 may be any one or a combination of these 
types of antennas. HoWever, the principles of this application 
may apply to an antenna that is developed in the future for 
vehicular use. 

The antennas 104, 106 and 108 may be connected to the 
MBRS 100 through antenna connectors 110, 112, and 114. 
While three antenna connectors are shoWn, different arrange 
ments and quantities of antenna connectors are possible. A 
detector 116 detects operation characteristics of the antennas 
104, 106 and 108. The operation characteristics detected by 
the detector 116 may be, for example, antenna impedance 
detection, antenna directionality determination, antenna fre 
quency bandWidth of operation determination, information 
on the antenna matching circuitry, as Well as other operation 
characteristics. The detector 116 uses the information gained 
to transmit a control signal 118 to the antenna selector 120. 
The antenna selector 120 may use the control signal 118 
received from the detector 116 as Well as other quality indi 
cations to choose the signal from the best antenna 104, 106 
and 108 in, for example, sWitched diversity. 
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The broadcast signal 102 may also be transmitted from the 
detector 116 to the antenna selector 120 via a Wired or Wire 
less link 126. The antenna selector 120 selects the signal from 
at least one of the antennas 104, 106 and 108 and outputs the 
selected signal through the signal output 122 to the tuning 
means 124, Where the received broadcast signal is turned into 
a visual television signal and/or an audible radio or other 
audio signal. 

The tuning means 124 may include, but are not necessarily 
limited to, tuners adapted to receive any or all of the folloWing 
signals: analog signals generally, digital signals generally, 
FM, VHF, UHF, DAB, DVB-H and/or DVB-T. The tuning 
means 124 that may be employed may depend on the signal 
received and therefore Which antenna Was selected by the 
antenna selector 120. The tuning means 124 may also include 
a plurality of tuners Whereby each tuner may be assigned to a 
particular frequency band. The tuning means 124 may also 
include a multi-tuner front-end adapted to serve a plurality of 
frequency bands, an A/D converter, and/or a softWare 
demodulator adapted to demodulate a digital signal. 

FIG. 2 shoWs a particular embodiment of the MBRS 100.A 
broadcast signal 1 02 may be received by the external diversity 
antennas 104, 106 and 108 and input to the MBRS 100 
through the antenna connectors 110, 112, and 114 respec 
tively. Each signal outputted from the antenna connectors 
110, 112, and 114 may go to one ofthree detectors 200, 202 
and 204. For example, the signal outputted from antenna 
connector 110 may go to detector 200, the signal outputted 
from antenna connector 112 may go to detector 202, and the 
signal outputted from antenna connector 114 may go to detec 
tor 204. It should be understood that output from each antenna 
connector is not limited to going to a particular connector as 
shoWn. The outputs may be Wired to any one or more of 
detectors 200, 202 and 204. The detectors 200, 202 and 204 
may detect operation characteristics of one or more of the 
antennas 104, 106 and 108. The operation characteristics 
detected by the detectors 200, 202 and 204 may be, for 
example, antenna impedance, antenna directionality, antenna 
frequency bandWidth of operation, information on the 
antenna matching circuitry, as Well as other operation char 
acteristics. Each detector 200, 202 and 204 may send a control 
signal 206, 208 and 210, respectively, to the antenna selector 
120 Which, as described above, selects the signal from at least 
one of the antennas 104, 106 and 108 and outputs the selected 
signal through the signal output 122 to the tuning means 124 
for further processing. 

In FIG. 2, each detector 200, 202 and 204 is responsible for 
the signal coming from one of the antennas 104, 106 and 108, 
respectively. This means that, under certain circumstances, 
each detector 200, 202 and 204 may be simpli?ed for dealing 
With speci?c antenna characteristics. Each detector 200, 202 
and 204 may measure the matching circuitry characteristics 
and the possible coding at the beginning of every cycle, Which 
may occur When the MBRS 100 is turned on or When the 
frequency band in the tuning means 124 is sWitched. The 
operational characteristics of the antennas 104, 106 and 108 
may be constantly monitored by a detector 200, 202 and 204, 
and a control signal may be sent to the antenna selector 120. 

FIG. 3 shoWs a detector 300 that may be used for deter 
mining the antenna 104, 106 and 108 characteristics and 
matching circuit characteristics of all antennas 104, 106 and 
108. In FIG. 3, a signal may be received by the antennas 104, 
106 and 108 and input into the MBRS 100 through the con 
nectors 110, 112 and 114. The signal may thenbe multiplexed 
by the multiplexer 302 prior to the characteristics of the 
antennas 104, 106 and 108 being determined in the detector 
300, Which in turn may send a control signal to the antenna 
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6 
selector 120. The signal “selected” by the antenna selector 
120 may then be outputted through the connector 122 to the 
tuning means 124. 
The detector 300 has the capability to process the range of 

frequencies received by the antennas 104, 106 and 108 and 
the capability to determine all possible antenna and matching 
circuitry characteristics. Thus, the detector 300 may receive 
FM, VHF, UHF, DAB, DVB and other signals. Within the 
frequency bands of the received signals there is a possibility 
for several different antennas and combinations of antennas 
for diversity. Therefore, there are also many possibilities 
regarding the matching circuitry, Which is explained more 
beloW in reference to FIG. 4. The multiplexer 3 02 ensures that 
the detector 300 deals With one signal at a time. This is 
advantageous because only one detector 300 is required. For 
the antenna selector 120, this means that it may only receive 
one control signal 304 from the detector 300. 
The MBRS 100, depicted in FIG. 4, is the same as that of 

FIG. 1. FIG. 4, hoWever, elaborates on the possible con?gu 
rations for antenna matching circuits, depicted as matching 
circuits 400, 402 and 404 respectively, and the coding that 
may be introduced. In this application, coding means may 
include resistors, current sources or voltage sources or the 
like. Such coding means is advantageous because it is a 
simple structure for communicating With the MBRS 100 to 
Which antennas 104, 106 and 108 are actually connected. 

FIG. 4 illustrates hoW a capacitor “C” may be used to 
decouple the antennas 104, 106 and 108 and matching circuits 
400, 402 and 404 from the coding employed for each antenna 
from the MBRS 100. The reasons for including a code With an 
antenna 104, 106 and 108 are many and include potentially 
faster and simpler operation of the MBRS 100. If the detector 
116 can detect a coded input it can forWard the information to 
the antenna selector 120, Which then has additional informa 
tion on Which to base its selection. The coding may be carried 
out for example by inserting a resistor “R” betWeen antenna 
104 and the input connector 110 and/or connecting a voltage 
source “V” betWeen the antenna 106 and the input connector 
112 and/ or connecting a current source “I” betWeen the 
antenna 108 and the input connector 114. The values of the 
resistor R, the voltage source V and the current source I are 
coded to have a speci?c meaning to the antenna selector 120. 

Different values of the resistor R for example could be as 
folloWs and have the folloWing meanings, but not necessarily 
limited as such: RIlO kQ and may indicate a passive FM 
dipole Which could be used for antenna diversity for the 
television receiver especially in band I to III channels; R:20 
kQ may, for example, be an active adhesive laminate antenna 
Which is used for television reception and means that a pream 
pli?er should be sWitched off in the RF path; R:30 kQ could 
indicate a passive laminated antenna for television reception 
Where the preampli?er in the RF path is needed. The value of 
the resistor R may also be used to indicate Whether the 
receiver is actually mobile or used in a stationary home envi 
ronment. If, for example, the resistor R has a value of less than 
50 k9, this may mean that the receiver is used in its mobile 
mode. If, on the other hand, the value of the resistor R is 
greater than 50 k9, this could be used as an indication that the 
receiver is actually connected to a stationary antenna or even 
a cable. This may have the implication, for example, that in 
the home environment diversity is not required as the signal 
received does not suffer multipath fading. 

FIG. 5 illustrates an additional Way in Which the MBRS 
100 may be used. This con?guration may be used for Soft 
Ware De?ned Radio (SDR) Where the MBRS 100 outputs 
signals through connectors 500, 502 and 504 to tuning means 
506, 508 and 510. The signal is then processed in the signal 
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processing section 512. The tuning means in this example 
may be a multi-tuner front end A/ D converter and a software 
demodulator. SDR means that radio functionality is moved 
into softWare and the analog/digital interface is moved closer 
to the air radio interface at the antenna. One of its advantages 
is that general purpose hardWare may be substituted for dedi 
cated hardWare, thereby reducing production costs. 

The term SDR is used to describe radios that provide soft 
Ware controllers for a variety of modulation techniquesi 
Wideband or narroWband operationiand Waveform require 
ments and involving standards over a broad frequency range. 
The frequency bands covered may still be constrained at the 
front end, requiring a sWitch in the antenna system. SDR 
enabled user devices may be dynamically programmed in 
softWare to recon?gure their characteristics for better perfor 
mance. SDR offers a solution to accommodate many stan 
dards, frequency bands and applications by offering end-user 
devices that may be programmed, ?xed or enhanced by over 
the-air softWare. With SDR, a common hardWare platform is 
implemented and different standards and technologies may 
be accommodated by softWare modules. Front-end process 
ing in SDR consists of the physical air interface, the front-end 
radio frequency processing and any frequency up and doWn 
conversion that is necessary, as Well as modulation/demodu 
lation processing. The signal processing section 512 may be 
responsible for the content, information processing for the 
purpose of decomposition, or recovering the embedded infor 
mation containing data control and timing. 

The MBRS 100 alloWs for a more automatic deployment of 
the receiving antennas 104, 106 and 108. In this case, the 
information 514 on the antenna characteristics is also sent 
from the detector 116 to the signal processing section 512 and 
the control signal is being sent from the detector 116 to the 
antenna selector 120. 

FIG. 6 illustrates in the form of a ?owchart the steps that 
may occur in the MBRS 100. A broadcast signal may be 
received 600 and the operational characteristics of the anten 
nas may be detected 602. A control signal is sent 604 to the 
selector, Which on the basis of the control signal selects 606 
one or more antennas. The signal may then be forWarded 608 
to the tuner. It is then checked 610 Whether the MBRS is still 
sWitched on. If it is not, the process is stopped. If the MBRS 
1 00 is still on, the process is repeated from the reception of the 
signal in step 600. 
As illustrated in FIG. 7, the MBRS 100 may be further 

simpli?ed by incorporating the antenna selector functionality 
in the tuning means 700. FIG. 7 illustrates a situation Where 
there is no express antenna selector involved. The signal may 
be received by the external diversity antennas 104, 106 and 
108 and fed into the detector 116 via the input 110, 112 and 
114. As explained above, the detector 116 determines the 
antenna characteristics and outputs a control signal. The tun 
ing means 700 may receive this control signal and select the 
required antenna signal for further signal processing. This 
means that the antenna selection preferably occurs Within the 
tuning means 700. 

What is claimed is: 
1. A mobile broadcast receiver, comprising: 
a plurality of antenna connectors for connecting a plurality 

of diversity antennas; 
an antenna selector for selecting at least one of the diversity 

antennas; 
a signal output for outputting a signal of the selected 

antenna to a tuning means; 
a detector for determining the diversity antenna operational 

characteristics and for outputting a control signal based 
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8 
on the de?ned operational characteristics, Where the 
detector is adapted to determine diversity antenna circuit 
identi?cations; 

a voltage detector representing a value of a resistor in the 
diversity antenna circuit; and 

means for applying the control signal to the antenna selec 
tor for the selection of at least one of the diversity 
antenna. 

2. The mobile broadcast receiver of claim 1 Where the 
diversity is spatial diversity. 

3. The mobile broadcast receiver of claim 1 Where the 
diversity is cross -polariZation diversity. 

4. The mobile broadcast receiver of claim 1 Where the 
diversity is frequency diversity. 

5. The mobile broadcast receiver of claim 1 Where the 
detector is connected to a plurality of diversity antenna 
through a multiplexer. 

6. The mobile broadcast receiver of claim 1 Where the 
detector further comprises an antenna impedance detection 
unit. 

7. The mobile broadcast receiver of claim 1 Where the 
detector further comprises an antenna directionality determi 
nation unit. 

8. The mobile broadcast receiver of claim 1 Where the 
detector further comprises a detection unit for determining an 
antenna frequency bandWidth. 

9. The mobile broadcast receiver of claim 1 further com 
prising a current sensor for determining a current level at the 
antenna connector. 

10. The mobile broadcast receiver of claim 1 further com 
prising a voltage detector for determining a voltage level at 
the antenna connector. 

11. A mobile broadcast receiver, comprising: 
a plurality of antenna connectors for connecting a plurality 

of diversity antennas; 
an antenna selector for selecting at least one of the diversity 

antennas; 
a signal output for outputting a signal of the selected 

antenna to a multi-tuner front end A/D converter and a 

softWare demodulator; 
a detector for determining the diversity antenna operational 

characteristics and for outputting a control signal based 
on the de?ned operational characteristics, Where the 
detector is adapted to determine diversity antenna circuit 
identi?cations; 

a voltage detector representing a value of a resistor in the 
diversity antenna circuit; and 

means for applying the control signal to the antenna selec 
tor for the selection of at least one of the diversity 
antenna. 

12. A mobile broadcast receiver, comprising: 
a plurality of antenna connectors for connecting a plurality 

of diversity antennas; 
a detector for determining external diversity antenna 

operational characteristics and for outputting a control 
signal based on the operational characteristics, Where 
the detector is adapted to determine diversity antenna 
circuit identi?cations; 

a voltage detector representing a value of a resistor in the 
diversity antenna circuit; and 

a tuning means for selecting the control signal and signal 
processing. 

13. The mobile broadcast receiver of claim 12 further com 
prising antenna matching circuitry. 

14. The mobile broadcast receiver of claim 12 Where the 
diversity antennas are adapted to receive analog, digital, FM, 
VHF, UHF, DAB, DVB-H and/or DVB-T signals. 
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15. A method for selecting an external receiving broadcast determined operational characteristics and determining 
diversity antenna comprising the steps of: diversity antenna circuit identi?cations; 

receiving a broadcast signal through at least one of the detecting voltage representing a value of a resistor in the 
external diversity antennas; diversity antenna Circuit; and 

selecting at least one of the plurality of external diversity 5 applymg the Comr O1 slgnal to the anlenna Selector to Select 
antennas; at least one of the external d1vers1ty antennas. 

16. The method of claim 15, Where the diversity antennas 
are adapted to receive analog, digital, FM, VHF, UHF, DAB, 
DVB-H and/or DVB-T signals. 

outputting a signal of the selected antenna to a tuning 
means; 

detecting operational characteristics of the external diver 
sity antenna, outputting a control signal based on the * * * * * 
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